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ABSTRACT: 

PURPOSE: To simply minimize the influence of a noise rdia a 
g&gii&ali circuit on an la^tlp^ circuit by shifting: the iphase of a clock 
signal for controlling the respective circuits in the semiconductor 
integrated circuit device on which the digital circuit and analog 
circuits are both mounted in mixture. 

CONSTITUTION: Four delay elements D1-D4 which differ in delay time 
are previously formed and a delay element having an optimum delay 
time is found from among those delay elements D1-D4; and the inputs 
of code signals XI and X2 of a decoder 18 are properly fixed to 
activate only the found delay element. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] More specifically, this invention relates to the semiconductor integrated circuit 
equipment and its manufacture approach of the analog digital mixed-loading mold with which it comes 
to form an analog circuit and a digital circuit on the same semi-conductor substrate about semiconductor 
integrated circuit equipment and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, semiconductor integrated circuit equipments, such as LSI 
which comes to form an analog circuit and a digital circuit on the same silicon wafer, are offered. In LSI 
of such an analog digital mixed-loading mold, there is a problem that a noise mixes from a digital circuit 
to an analog circuit. There is the approach of shifting relatively the phase of the clock signal for 
operating others, an analog circuit, and a digital circuit as the cure. [ approach / of devising a circuit 
pattern, pinout, etc. ] 

[0003] For example, the method of reducing interference by the noise is indicated by the 62nd page of 
the Institute of Electronics, Information and Communication Engineers research report ICD 89-1 19 
"AD / video signal processing LSI with a built-in DA converter" by arranging the output buffer switched 
to an A-D converter and asynchronous in a location distant from an A-D converter. 
[0004] On the other hand, drawing 23 is the block diagram showing the configuration of the one-chip 
microcomputer which is semiconductor integrated circuit equipment of the analog digital mixed-loading 
mold indicated by JP,3-75976,A. 

[0005] As shown in drawing 23 , this one-chip microcomputer consists of a digital circuit 1 containing 
CPUla, timer lb, etc., and an analog circuit 2 containing an A/D converter etc. 
[0006] A digital circuit 1 operates based on the 1st clock signal CLK1 from the system clock signal 
generator 3. An analog circuit 2 operates based on the 2nd clock signal CLK2 with which the phase of 
the 1st clock signal CLK1 was delayed by the delay circuit 4. 

[0007] As shown in the timing chart of drawing 24 , in a digital circuit 1, a noise occurs in connection 
with the 1st start and fall of a clock signal CLK1. For example, when the digital circuit 1 and the analog 
circuit 2 are connected to the same power-source line, the noise generated in the digital circuit 1 is 
mixed to an analog circuit 2 through the power-source line. The effect by this noise makes an analog 
circuit 2 malfunction, and degrades that engine performance, the electromagnetism in which the effect 
by the noise from such a digital circuit 1 to an analog circuit 2 includes not only a power-source line but 
the interior of a silicon wafer and wiring — it is generated through various paths, such as space. 
[0008] So, in this microcomputer, the phase of the 2nd clock signal CLK2 which operates an analog 
circuit 2 is delayed by the delay circuit 4 rather than the phase of the 1st clock signal CLK1 . For this 
reason, an analog circuit 2 does not malfunction. 

[0009] On the other hand, drawing 25 is the block diagram showing the configuration of the modem 
(MODEM) of the full duplex mold which is semiconductor integrated circuit equipment of the analog 
digital mixed-loading mold indicated by JP,2-28707,A. 
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[0010] As shown in drawing 25 , this modem consists of the oscillator 5 which oscillates the Maine 
clock, 1/2 counting-down circuit 6 which consists of flip-flops etc., a sending circuit 7, and a receiving 
circuit 8. 

[001 1] A sending circuit 7 and a receiving circuit 8 consist of digital PLL circuits 7a or 8a, D/A 
converter7b or A/D converter 8b, and filter groups 7c or 8c that consist of SCF (SwitchedCapacitor 
Filter) etc., respectively. 

[0012] A digital circuit and an analog circuit are formed on the same substrate, and by supplying the 
clock mutually shifted to them, this modem is constituted so that the effect of the noise mixed from a 
digital circuit to an analog circuit through a power-source line etc. may be prevented. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the semiconductor integrated circuit of a actual 
analog digital mixed-loading mold, the phase of a clock signal just before being impressed to an analog 
circuit or a digital circuit is already behind the phase of the clock signal impressed from the outside with 
wiring resistance and stray capacity. Moreover, when a digital circuit operates based on the clock signal 
of the same phase altogether, it is few, and in almost all cases, it operates based on the clock signal 
which has the phase from which versatility differs. Furthermore, it is not few also when two or more 
kinds of clock signals which have a different frequency inside a digital circuit are generated. In addition, 
an analog circuit and a digital circuit are asynchronous, and may operate. 

[0014] For this reason, it is difficult to predict, before designing the optimal phase contrast of each clock 
signal impressed to an analog circuit and a digital circuit. For this reason, it was very difficult to set up 
the engine performance of the semiconductor integrated circuit equipment of an analog digital mixed- 
loading mold the optimal. 

[0015] That is, since the phase contrast of each clock signal impressed to an analog circuit and a digital 
circuit based on prediction was set up conventionally, it was difficult to make the engine performance of 
an analog circuit the optimal. Moreover, in order to make the engine performance of an analog circuit 
the optimal, the mask needed to be revised repeatedly and the delay circuit equipped with the optimal 
time delay by trial -and-error needed to be formed. 

[0016] The object of this invention is offering the semiconductor integrated circuit of the analog digital 
mixed-loading mold with which the effect by the noise from a digital circuit to an analog circuit was 
reduced as much as possible. 

[0017] Other objects of this invention are reducing the effect by the noise from a digital circuit to an 
analog circuit as much as possible by shifting relatively the phase of the clock signal of an analog 
circuit, and the clock signal of a digital circuit. 

[0018] The object of further others of this invention is specifying easily the optimal phase contrast 
between the above-mentioned clock signals. 

[0019] The object of further others of this invention is making the engine performance of an analog 

circuit the optimal with the mask of the smallest possible number of sheets. 

[0020] 

[Means for Solving the Problem] If it summarizes, this invention is semiconductor integrated circuit 
equipment, and includes one semi-conductor substrate, a digital circuit, an analog circuit, and a phase 
control means. A digital circuit is formed on a semi-conductor substrate, and operates based on the 1st 
clock signal. An analog circuit is formed on a semi-conductor substrate, and operates based on the 2nd 
clock signal of the same period as the 1st clock signal. Only a constant rate shifts relatively the phase of 
the 1st and 2nd clock signals by activating either among these phase shift components including two or 
more phase shift components to which a phase control means can shift relatively the phase of the 1st and 
2nd clock signals. 

[0021] The above-mentioned semiconductor integrated circuit equipment includes a decoding means to 
activate either of the phase shift components further based on the given code signal. 
[0022] If other aspects of affairs of this invention are followed and this invention will be summarized, 
one semi-conductor substrate, The process which forms two or more phase shift components which are 
the manufacture approaches of semiconductor integrated circuit equipment including a digital circuit and . 
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an analog circuit, and can shift relatively the phase of the 1st and 2nd clock signals on a semi-conductor 
substrate, The process which will discover whether the effect by the noise between a digital circuit and 
an analog circuit becomes min if any are activated among phase shift components, The process which 
fixes the discovered phase shift component so that it can be activated as what shifts relatively the phase 
of the 1st and 2nd clock signals is included. 

[0023] When the aspect of affairs of further others of this invention is followed, this invention is the 
manufacture approach of semiconductor integrated circuit equipment including one semi-conductor 
substrate, a digital circuit, and an analog circuit, and includes a prototype phase and a mass production 
phase. A prototype phase includes the process which forms further two or more phase shift components 
which can shift relatively the phase of the 1st and 2nd clock signals on a semi-conductor substrate, and 
the process which will discover whether the effect by the noise between a digital circuit and an analog 
circuit becomes min if any are activated among phase shift components. A mass production phase 
includes the process which forms two or more phase shift components in the condition of having fixed 
the discovered phase shift component further as what shifts relatively the phase of the 1st and 2nd clock 
signals so that it could be activated. 
[0024] 

[Function] Since the semiconductor integrated circuit equipment according to this invention is 
constituted so that only a constant rate may shift relatively the phase of the 1st and 2nd clock signals by 
activating either among two or more phase shift components, it can set up the phase contrast between 
these clock signals so that the effect by the noise between a digital circuit and an analog circuit may 
become min. 

[0025] The manufacture approach of semiconductor integrated circuit equipment of having followed this 
invention discovers the phase shift component from which the effect by the noise between a digital 
circuit and an analog circuit becomes min, and since it is fixing that discovered phase shift component as 
what shifts relatively the phase of the 1st and 2nd clock signals, it can manufacture easily the 
semiconductor integrated circuit equipment with which the engine performance of a digital circuit and 
an analog circuit was optimized. 

[0026] Moreover, other manufacture approaches of semiconductor integrated circuit equipment of 
having followed this invention Since two or more phase shift components in the condition of the effect 
by the noise between an analog circuit and a digital circuit looking for the phase shift component which 
becomes min in the prototype phase, and having fixed the discovered phase shift component in the mass 
production phase are formed When shifting to a mass production phase from a prototype phase, the 
semiconductor integrated circuit equipment with which the engine performance of a digital circuit and 
an analog circuit was optimized can be manufactured only by revising a mask once at least. 
[0027] 

[Example] Next, the example of the semiconductor integrated circuit equipment according to this 
invention and its manufacture approach is explained in detail with reference to a drawing. 
[Example 1] drawing 1 is the block diagram showing the configuration in the prototype phase of the 
semiconductor integrated circuit equipment of the analog digital mixed-loading mold which is the 1st 
example where this invention was followed. 

[0028] As shown in drawing 1 , this semiconductor integrated circuit equipment 10 contains a digital 
circuit 12, an analog circuit 14, the phase control circuit 16, and a decoder 18. 
[0029] A digital circuit 12 operates based on the 1st clock signal CLK1 impressed to the clock signal 
input terminal 20. An analog circuit 14 operates based on the 2nd clock signal CLK2 from the phase 
control circuit 16. Only fixed time amount specified by the control signal Y from a decoder 18 delays 
the 1st clock signal CLK1 impressed to the clock signal input terminal 20, and the phase control circuit 
16 outputs it as the 2nd clock signal CLK2. A decoder 18 decodes the code signals XI -Xk impressed to 
the code signal input terminal 22, and outputs it as a control signal Y. 

[0030] Drawing 2 is the block diagram showing an example of the configuration of the phase control 
circuit 16 shown in drawing 1 , and a decoder 18. 

[003 1] As shown in drawing 2 , the phase control circuit 16 contains one buffer Bl connected with four 



h g eg b eb eg e e 



Page 4 of 10 



delay elements D1-D4 each other connected to juxtaposition, and these delay elements D1-D4 at the 
serial. Delay elements D1-D4 include two switching elements SI opened and closed by control signals 
Y1-Y4 - S4, and one resistance R1-R4 connected to the serial among them. The values of resistance Rl- 
R4 differ, respectively. 

[0032] A decoder 18 carries out logical operation of the code signals XI and X2 impressed to the code 
signal input terminal 22 including two inverters II and 12, and the four AND gates Al - A4, and outputs 
the result as control signals Y1-Y4. 

[0033] The following table 1 is the table of truth value showing the relation between the code signals XI 
and X2 and control signals Y1-Y4. 



[0034] 
A table 1] 


X2 


XI 


Y4 


Y3 


Y2 


Y1 


1 


1 


1 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1. 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 



[0035] If the code signals XI and X2 are impressed to the code signal input terminal 22 so that clearly 
from this table 1, the control signals Y1-Y4 corresponding to it will be outputted by the decoder 18. The 
control signals Y1-Y4 are answered, and one switching element SI of the delay elements D1-D4 - S4 
carry out a turn-on. Thereby, the delay elements D1-D4 are activated. 

[0036] These stray capacity and resistance R1-R4 constitute a time constant circuit including the stray 
capacity (not shown) to which these delay elements D1-D4 are parasitic on the output node further. 
Since the values of each resistance R1-R4 differ, the time constants of these delay elements D1-D4 
differ altogether. 

[0037] Therefore, only fixed time amount is delayed by one of the delay elements D1-D4, and the 1st 
clock signal CLK1 inputted into the phase control circuit 16 is outputted as the 2nd clock signal CLK2 
through a buffer Bl. That is, delay elements D1-D4 are phase shift components which can shift 
relatively the phase of the 1st clock signal CLK1 and the 2nd clock signal CLK2. 
[0038] As mentioned above, while a digital circuit 12 and an analog circuit 14 are first formed on one 
semi-conductor substrate, the phase control circuit 16 and a decoder 18 are formed. Four delay elements 
D1-D4 are formed in more detail. The value of the resistance R1-R4 of these delay elements D1-D4 is 
set to the bottom of prediction of extent which is a design stage. 

[0039] Subsequently, if any are activated among these delay elements D1-D4, the effect of the noise 
between a digital circuit 12 and an analog circuit 14 can discover whether it becomes min. 
[0040] Drawing 3 is the block diagram showing the configuration of the equipment for evaluating the 
semiconductor integrated circuit equipment 10 with which A/D converter 14a was loaded together as an 
analog circuit 14. 

[0041] As shown in drawing 3 , A/D converter 14a changes into a digital signal the analog signal 
impressed to the analog signal input terminal 24 based on the 2nd clock signal CLK2 from the phase 
control circuit 16. These digital signals are outputted to the exterior through the digital signal output 
terminal 26 while they are given to a digital circuit 12. 

[0042] In order to evaluate this semiconductor integrated circuit equipment 10, a sine wave generator 28 
is connected to the analog signal input terminal 24, and a spectrum analyzer 30 is connected to the 
digital signal output terminal 26 through D/A converter 32. 

[0043] Thereby, A/D conversion of the sine wave impressed by the sine-wave generator 28 is carried out 
by A/D converter 14a, D/A conversion is further carried out by D/A converter 32, and the result is 
displayed by the spectrum analyzer 30. If various code signals XI -Xk are inputted into the code signal 
input terminal 22 in this condition, based on it, one delay elements D1-D4 of the phase control circuits 
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16 will be activated, and the phase of the 1st clock signal CLK1 and the 2nd clock signal CLK2 will be 
shifted variously relatively. And when which delay elements D1-D4 are activated, it measures whether 
frequencies other than the frequency of the sine wave impressed by the sinusoidal generating circuit 28 
become min with a spectrum analyzer 30. Namely, when the repeatability of a sine wave is the highest, 
as for the engine performance of A/D converter 14a, the effect by the noise which a digital circuit 12 
gives to A/D converter 14a is optimized by min. 

[0044] Next, the delay elements D1-D4 to which the engine performance of an analog circuit 14 
becomes the optimal are fixed as what shifts relatively the phase of the 1st and 2nd clock signals CLK1 
and CLK2. 

[0045] For example, by "1", when XI is "0" and the decoding signal X2 is judged that the engine 
performance of an analog circuit 14 becomes the optimal, as shown in drawing 4 , one input of a 
decoder 18 is connected to a power source VCC, and, as for the input of another side, it is connected to 
Gland GND. When only the delay element D3 of the phase control circuit 16 is activated and the 1st 
clock signal CLK1 is inputted into the phase control circuit 16 by this, only the time delay which the 
delay element D3 has will be delayed, and it will be outputted as the 2nd clock signal CLK2. 
[0046] Here, how to fix the input of a decoder 18 is explained concretely. Drawing 5 is the top view 
showing the concrete configuration of the inverters II or 12 of a decoder 18, and drawing 6 is the circuit 
diagram of the inverter shown in drawing 5 . 

[0047] As shown in drawing 5 and drawing 6 , these inverters II or 12 contain P channel MOS transistor 
Ql and the N-channel metal oxide semiconductor transistor Q2. The source of P channel MOS transistor 
Ql is connected to the power node 34 connected to the power source VCC, and the source of the N- 
channel metal oxide semiconductor transistor Q2 is connected to the grand node 35 connected to Gland 
GND. The drain of P channel MOS transistor Ql and the drain of the N-channel metal oxide 
semiconductor transistor Q2 are connected to the output node 36 of inverters II or 12, and the gate of 
these transistors Ql and Q2 is connected to the inverter 1 or the input node 37 of 12. The pad 38 is 
formed in the edge of the output node 37. 

[0048] Therefore, one delay elements D1-D4 of the phase control circuits 16 are activated by using a 
probe etc. for this pad 38 and impressing supply voltage or a grand electrical potential difference. 
[0049] And when what the delay elements D1-D4 to which the engine performance of an analog circuit 
14 becomes the optimal should be specified, for example, supply voltage should be impressed to the 
input node 37 for becomes clear, as shown in drawing 7 , it is arranged so that input node 37a may be 
connected to a power node 34 using the mask used in the prototype phase, and a different mask. 
[0050] As mentioned above, according to the manufacture approach of this semiconductor integrated 
circuit equipment, the phase contrast of the 1st and 2nd clock signals CLK1 and CLK2 can be set up the 
optimal so that the effect by the noise from a digital circuit 12 to an analog circuit 14 may become the 
minimum. 

[005 1] Moreover, what is necessary is to revise a mask only at once, when shifting to a mass production 
phase from a prototype phase since it arranged to the circuit pattern which can activate all the delay 
elements D1-D4 in a prototype phase and has arranged to the circuit pattern which can activate only the 
delay elements D1-D4 to which the engine performance of an analog circuit 14 becomes the optimal in a 
mass production phase. 

[0052] Therefore, the integrated circuit device of a highly efficient and cheap analog digital mixed- 
loading mold can be manufactured for a short period of time, and where the engine performance of an 
analog circuit 12 is moreover made the optimal, it can ship. 

[0053] Furthermore, in this example, since the decoder 18 is formed, based on two code signals XI and 
X2, either of four delay elements D1-D4 is activable. 

[0054] In addition, in this example, although any one of four delay elements D1-D4 is activated, two or 
more may be activated, in this case, the amount of delay of each delay elements D1-D4 — being the 
same . This is the same also in the following examples. 

[Example 2] drawing 8 is the block diagram showing the configuration of the decoder in the 
semiconductor integrated circuit equipment of the analog digital mixed-loading mold which is the 2nd 
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example according to this invention, and a phase control circuit. 

[0055] As shown in drawing 8 , this phase control circuit 40 contains four delay elements D5-D8 each 
other connected to the serial. Furthermore, these delay elements D5-D8 contain two inverters 13, 14 and 
15 and 16, 17 and 18 or 19 and 110, two switching elements SI and *S1, S2 and *S2, S3 and *S3, S4, and 
*S4, respectively. 

[0056] A decoder 42 carries out logical operation of the given code signals XI and X2, and outputs the 
result as a control signal Yl, *Y1-Y4, and *Y4. 

[0057] The following table 2 is the table of truth value showing the relation between the code signals XI 
and X2 and control signals Y1-Y4. 



;0058] 
A table 21 


X2 


XI 


Y4 


Y3 


Y2 


Yl 


1 


1 


1 


1 


1 


1 


1 


0 


0 


1 


1 


1 


0 


1 


0 


0 


1 


1 


0 


0 


0 


0 


0 


1 



[0059] If the code signals XI and X2 are given to a decoder 42 so that clearly from this table 2, the 
control signal Yl corresponding to it, *Y1-Y4, and *Y4 will be outputted from a decoder 42. a 
switching element SI, *S1 - S4, and *S4 -- the control signal Yl, *Y1-Y4, and *Y4 — answering -- a 
turn-on — or a turn-off is carried out. Here, * mark attached before the signal shows that the signal is 
negative logic (it is an active state when it is "L" level). 

[0060] Therefore, by turns, a turn-on or the effective number of an inverter which constitutes the phase 
control circuit 40 since a turn-off is carried out changes, and, as for a switching element SI - S4, and 
switching element *S1 - S4, the whole time delay changes. 

[0061] Thus, the phase shift component may consist of delay elements which consist of logical circuits, 
such as an inverter. 

[0062] In addition, in this 2nd example, it replaces with inverters 14, 16, 18, and 110 and switching 
element *1, *S2, *S3, and *S4, and you may consist of tri-state buffers. Moreover, it replaces with 
inverters 13-110, and you may consist of resistance. About these, it is the same also in the following 
examples. 

[Example 3] drawing 9 is the block diagram showing the phase control circuit of the semiconductor 
integrated circuit equipment which is the 3rd example according to this invention, and the configuration 
of a decoder. 

[0063] As shown in drawing 9 , this phase control circuit 44 contains four delay elements D9-D12 each 
other connected to the serial. Furthermore, these delay displays D9-D12 contain one inverters 14, 16, 18, 
and 110, and two switching elements SI, *S1 - S4 and *S4. 

[0064] This phase control circuit 44 is equivalent to that by which inverters 13, 15, 17, and 19 were 
removed from the phase control circuit 40 shown in drawing 8 . In addition, the part shown with the 
same-among drawing sign shows the same or a considerable part, and this [ its ] is the same also in the 
following drawings. 

[Example 4] drawing 10 is the block diagram showing the phase control circuit of the semiconductor 
integrated circuit equipment which is the 4th example according to this invention, and the configuration 
of a decoder. 

[0065] As shown in drawing 10 , this phase control circuit 46 contains four inverters II 1-114, four 
switching elements SI - S4, capacity CI, and inverters 115. 

[0066] One delay element is constituted from this example by one inverters II 1-114, the switching 
element SI connected to it at the serial - S4, and capacity CI . The sizes of the tail end transistor of the 
these inverter II 1 - 114 interior differ, and the actuation capacity of each inverters II 1-114 differs. 
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Therefore, the time constants of the RC circuit which consists of the output impedances and capacity Cl 
of each inverters II 1-114 differ, and all the time delays that each delay element has differ. 
[0067] According to this phase control circuit 46, control signals Y1-Y4 are answered from a decoder 
18, it shifts, that switching element SI - S4 carry out a turn-on, and various time delays are realized. 
[0068] In addition, the inverter 115 in the tail end of the phase control circuit 46 may shape in waveform, 
and there may be especially. [ no ] Moreover, the decoder 18 is the same as what was shown in drawing 
2 , and the thing which also showed the table of truth value in a table 1 since it was the same. 
Furthermore, capacity Cl may be constituted by stray capacity. 

[0069] According to this example, rather than the 2nd and 3rd examples mentioned above, there are few 
those components and it ends. 

[Example 5] drawing 1 1 is the circuit diagram showing the configuration of the phase control circuit in 
the semiconductor integrated circuit equipment which is the 5th example according to this invention. 
[0070] As shown in drawing 1 1 , this phase control circuit 48 contains three inverters 116-118, two 
switching elements SI and S2, capacity Cl, and inverters 115. 

[0071] In this example, a switching element is not connected only to one inverter 116, but, as for this 
inverter 116, the 1st clock signal CLK1 is always delayed. It is the same as that of the 4th example 
mentioned above that all of the actuation capacity of each inverters 116-118 differ. 
[0072] According to this example, the number of those components is further reduced rather than the 4th 
example mentioned above. Moreover, since the number of switching elements SI and S2 is two, the 
code signals (for example, binary signal) XI and X2 can be used as they are, and a decoder also 
becomes unnecessary. 

[Example 6] drawing 12 is the circuit diagram showing the configuration of the phase control circuit in 
the semiconductor integrated circuit equipment which is the 6th example according to this invention. 
[0073] As shown in drawing 12 , this phase control circuit 50 contains the inverter 52 to which an output 
impedance can be changed, and capacity Cl and an inverter 115. 

[0074] Furthermore, this inverter 52 contains three N-channel metal oxide semiconductor transistors Q5- 
Q7 and P channel MOS transistors Q8-Q10 which were further connected to each source of these 
transistors Q3 and Q4 including the N-channel metal oxide semiconductor transistor Q3 and P channel 
MOS transistor Q4 which are connected to that input/output terminal. 

[0075] These three transistors Q5-Q7 differ from the size of Q8-Q10, respectively, and the drain 
resistance which each transistor has differs. 

[0076] Therefore, the output impedance of this inverter 52 can be changed by impressing the code 
signals XI and X2 or *X1, and *X2 to transistors Q6 and Q7 or the gate of Q9 and Q10. Therefore, the 
time delay which the time constant of the RC circuit which consists of the output impedances and 
capacity Cl of this inverter 52 can be changed, consequently this phase control circuit 50 has can be 
changed. 

[0077] Although the inverter which generates code signal *X1 of negative logic and *X2 is needed in 
this example, the number of those components is further reduced rather than the 5th example mentioned 
above. 

[Example 7] In the 2nd old example thru/or the 6th old example, since gate delay is used fundamentally, 
when it is going to produce a big time delay, there is a problem that the size of a transistor becomes 
large or the number of inverters increases. 

[0078] Drawing 13 is the block diagram showing the configuration of the phase control circuit 54 in the 
semiconductor integrated circuit equipment which is for solving this problem and is the 7th example 
according to this invention, and a decoder 18. 

[0079] As shown in drawing 13 , this phase control circuit 54 contains the inverter 119 with very small 
actuation capacity, capacity C2, four inverters 120-123 with which logic thresholds differ, four switching 
elements SI - S4, and inverters 115. 

[0080] Electrical potential difference VA as according to this phase control circuit 54 the 1st clock 
signal CLK1 become blunt with that inverter 119 and capacity C2 and shown in drawing 14 It becomes. 
Since the logic thresholds differ altogether, four inverters 120-123 are the output voltage VB, VC, and 
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VD of each inverters 120-123. And VE It starts, while falling to timing different, respectively, as shown 
in drawing 14 . 

[0081] In addition, in this example, a logic threshold becomes low in the order of inverters 120, 121, 122, 
and 123. 

[0082] Moreover, electrical potential difference VA in the output node of an inverter 119 It becomes 
blunt and depends for an amount on the output impedance of an inverter 119. Therefore, as shown in 
drawing 15 , by [ which call electrical -potential-difference Zl and controls Z2 ] connecting the N- 
channel metal oxide semiconductor transistor Ql 1 and P channel MOS transistor Q12 to each source of 
the N-channel metal oxide semiconductor transistor Q3 which constitutes an inverter 119, and P channel 
MOS transistor Q4, and being impressed by each gate of these transistors Ql 1 and Q12, arbitration 
becomes blunt and an amount can also be realized. 

Electrical potential difference [ in / at the 7th example which carried out the [example 8] above- 
mentioned / the output node of an inverter 119 ] VA Since **** is nonlinear, it is difficult to adjust a 
time delay. 

[0083] Drawing 16 is the block diagram showing the configuration of the phase control circuit in the 
semiconductor integrated circuit equipment which is the 8th example which was made in order to solve 
this problem, and followed this invention, and a decoder. 

[0084] As shown in drawing 16 , this phase control circuit 56 is replaced with the inverter 119 and 
capacity C2 of the phase control circuit 54, and contains an integrator 58. An integrator 58 is a CR 
circuit which consists of an integrating circuit which consists of operational amplifiers etc. or capacity, 
and resistance. 

[0085] As shown in drawing 17 according to this phase control circuit 56, it is the output voltage VA of 
an integrator 58. Since linearization is carried out, as compared with the 7th example mentioned above, 
a time delay can be adjusted easily, moreover, the thing for which the capacity which constitutes an 
integrator 58, or the value of resistance is changed - output voltage VA the time delay which can also 
control a wave-like inclination and each inverters 120-123 have by this ~ every [ fixed time amount ] — it 
can lengthen. 

There is a problem that a duty ratio changes, in the 7th and 8th examples which carried out the [example 
9] above-mentioned. 

[0086] Drawing 18 is the block diagram having made in order to solve such a problem, and showing the 
configuration of the phase control circuit in the semiconductor integrated circuit equipment which is the 
9th example 0 f******** ? and a decoder in this invention. 

[0087] As shown in drawing 18 , in addition to the phase control circuit 56 mentioned above, this phase 
control circuit 60 contains further AND-gate A5, and A6, A7 and A8. [ inverters 124 and 125, the OR 
gates 01, 02, 03, 04, 05, and 06, and ] 

[0088] output voltage VB, VC, and VD of the inverters 120, 121, 122, and 123 with which drawing 19 
constitutes this phase control circuit 60 And VE The output voltage VF of the OR gates 01, 02, 03, 04, 
05, and 06, VH, VK, VJ, and VN And VM AND-gate A5 and output voltage VG, VI, and VL of A6, 
A7, and A8 And VO It is the timing diagram to express. 

[0089] As shown in the timing diagram of drawing 19 , according to this phase control circuit 60, the 
2nd clock signal CLK2 of the 50% of the same duty ratios as the 1st inputted clock signal CLK1 is 
acquired. Moreover, the amount of delay of the 2nd clock signal CLK2 is changeable with a decoder 18. 

[0090] It sets, when a lagged rate when 180 degrees of phases are shifted is made into 100%, and the 
following table 3 is each AND-gate A5 and the output voltage VG, VI, and VL of A6, A7, and A8. And 
VO A lagged rate and a duty ratio are expressed. 
[0091] 
[A table 3] 
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T G 






V . 






v L 


60% 


50% 


Vo 


100% 


50% 



[0092] What is necessary is here, just to constitute in the same circuit as the above-mentioned phase 
control circuit 60 using reversal signal *CLK1 of the 1st clock signal CLK1, when shifting a phase 
among 180 degrees - 360 degrees. 

[0093] In addition, it is determined by the design stage in what kind of range a time delay is changed. 
Although four kinds of delay elements from which a time delay differs are used in the old example, the 
number of delay elements and a time delay are suitably determined by the decision in a design stage. 
[Example 10] drawing 20 is the block diagram showing the 10th example of the semiconductor 
integrated circuit equipment according to this invention. 

[0094] As shown in drawing 20 , this semiconductor integrated circuit equipment 62 contains a digital 
circuit 12, an analog circuit 14, the phase control circuit 16, and a decoder 18. The place where this 10th 
example differs from the 1st example of the above has just been going to delay the phase of the 1st clock 
signal CLK1 inputted into a digital circuit 12 rather than the phase of the 2nd clock signal CLK2 
inputted into an analog circuit 14 by this 10th example to having delayed rather than the clock signal 
into which the clock signal inputted into an analog circuit 14 is inputted in a digital circuit 12 in the 1st 
example. 

[0095] Only fixed time amount delays the 2nd clock signal CLK2 impressed to the clock signal input 
terminal 20, and this phase control circuit 16 outputs it as the 1st clock signal CLK1. 
[0096] The clock signal inputted into any of an analog circuit or a digital circuit is sufficient as the clock 
signal with which a phase is delayed so that clearly from this example. 

[Example 1 1] drawing 21 is the block diagram showing the configuration of the semiconductor 
integrated circuit equipment which is the 1 1th example according to this invention. 
[0097] As shown in drawing 21 , this semiconductor integrated circuit equipment 64 contains a digital 
circuit 12, an analog circuit 14, the 1st, the 2nd phase control circuit 16a and 16b, and a decoder 18. The 
2nd clock signal CLK2 inputted into the 1st clock signal CLK1 and analog circuit 14 which are inputted 
into a digital circuit 12 is just going to be delayed the place where this 1 1th example differs from the 1st 
and 10th examples of the above. That is, while only fixed time amount is delayed by 1st phase control 
circuit 16a and the reference clock signal CLK0 impressed to the clock signal input terminal 20 is 
outputted as the 1st clock signal CLK1, only fixed time amount is delayed by 2nd phase control circuit 
16b, and the reference clock signal CLK0 is outputted as the 2nd clock signal CLK2. The time delay of 
the 1st and 2nd phase control circuits 16a and 16b is controlled by the control signal X from a decoder 
18. 

[0098] When only time amount different, respectively delays the phase of the 1st and 2nd clock signals 
CLK1 and CLK2, you may make it only a constant rate shift those phases relatively so that clearly from 
this example. 

[Example 12] drawing 22 is the block diagram showing the configuration of the semiconductor 
integrated circuit equipment which is the 12th example of this invention. 

[0099] As shown in drawing 22 , this semiconductor integrated circuit equipment 66 contains a digital 
circuit 12, an analog circuit 14, the phase control circuit 16, and a decoder 18. 
[0100] The analog circuit 14 is not just going to be controlled by the clock signal the place where this 
12th example differs from the above 1st thru/or the 3rd example. This analog circuit 14 processes the 
analog input signal from an input terminal 68, and outputs it to the exterior from an output terminal 70 
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by making that result into an analog output signal. 

[0101] In this case, although it is thought that interference by the noise from a digital circuit 12 cannot 
be reduced since the analog circuit 14 is not controlled by the clock signal When the analog output 
signal is inputted into the analog circuit of the exterior controlled by the clock signal The engine 
performance of the analog circuit of the exterior can be optimized by shifting the phase of the 2nd clock 
signal CLK2 inputted into the analog circuit of the exterior, and the phase of the 1st clock signal CLK1 
inputted into a digital circuit 12. 

[0102] Thus, the analog circuit formed on the same substrate as a digital circuit can suppress the effect 
by the noise which a digital circuit gives to an analog circuit by shifting the phase of these clock signals 
relatively to the minimum, when the analog circuit of the exterior connected to the analog circuit is 
controlled by the clock signal, even if it does not operate based on a clock signal. 
[0103] 

[Effect of the Invention] The 1st clock signal with which the semiconductor integrated circuit equipment 
according to this invention controls a digital circuit, Two or more phase shift components which can 
shift relatively a phase with the 2nd clock signal which controls an analog circuit are prepared 
beforehand. Since it is constituted so that only a constant rate may shift the phase relatively by 
activating either among these phase shift components Even if it is semiconductor integrated circuit 
equipment of the analog digital mixed-loading mold of what kind of configuration, the effect by the 
noise between a digital circuit and an analog circuit can be reduced to the minimum, and the engine 
performance of these circuits can always be optimized. 

[0104] On the other hand, the manufacture approach of semiconductor integrated circuit equipment of 
having followed this invention Two or more phase shift components which can shift relatively the phase 
of the 1st clock signal which controls a digital circuit, and the 2nd clock signal which controls an analog 
circuit are formed beforehand. Since the phase shift component to which the effect by the noise between 
a digital circuit and an analog circuit becomes min out of the phase shift component is discovered and he 
is trying to fix it A digital circuit and an analog circuit can manufacture very easily the semiconductor 
integrated circuit equipment which always operates the optimal. 

[0105] Moreover, the manufacture approach of semiconductor integrated circuit equipment of having 
followed this invention Since he is trying to form two or more phase shift components in the condition 
of having discovered the phase shift component equipped with the optimal amount of phase shifts in the 
prototype phase, and having fixed the discovered phase shift component in the mass production phase 
That what is necessary is to revise a mask only at once at least when shifting to a mass production phase 
from a prototype phase The semiconductor integrated circuit equipment of the analog digital mixed- 
loading mold which shifted the phase of the clock signal which controls a digital circuit and an analog 
circuit very simply the optimal can be manufactured. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The digital circuit which is semiconductor integrated circuit equipment, is formed on one 
semi-conductor substrate and said semi-conductor substrate, and operates based on the 1st clock signal, 
The analog circuit which is formed on said semi-conductor substrate and operates based on the 2nd 
clock signal of the same period as said 1st clock signal, By activating either among these phase shift 
components including two or more phase shift components which can shift relatively the phase of said 
1st and 2nd clock signals Semiconductor integrated circuit equipment including a phase control means 
by which only a constant rate shifts relatively the phase of said 1st and 2nd clock signals. 
[Claim 2] Semiconductor integrated circuit equipment including a decoding means to activate either of 
said phase shift components based on the given code signal according to claim 1. 
[Claim 3] One semi-conductor substrate and the digital circuit which is formed on said semi-conductor 
substrate and operates based on the 1st clock signal, It is formed on said semi-conductor substrate, and 
include the analog circuit which operates based on the 2nd clock signal of the same period as said 1st 
clock signal. The process which forms two or more phase shift components which are the manufacture 
approaches of semiconductor integrated circuit equipment, and can shift relatively the phase of said 1st 
and 2nd clock signals on said semi-conductor substrate, The process which will discover whether the 
effect by the noise between said digital circuit and said analog circuit becomes min if any are activated 
among said phase shift components, The manufacture approach of semiconductor integrated circuit 
equipment including the process which fixes said discovered phase shift component so that it can be 
activated as what shifts relatively the phase of said 1st and 2nd clock signals. 

[Claim 4] One semi-conductor substrate and the digital circuit which is formed on said semi-conductor 
substrate and operates based on the 1st clock signal, It is formed on said semi-conductor substrate, and 
include the analog circuit which operates based on the 2nd clock signal of the same period as said 1st 
clock signal. Are the manufacture approach of semiconductor integrated circuit equipment, and a 
prototype phase and a mass production phase are included. The process at which said prototype phase 
forms further two or more phase shift components which can shift relatively the phase of said 1st and 
2nd clock signals on said semi-conductor substrate, When any are activated among said phase shift 
components, the process which discovers whether the effect by the noise between said digital circuit and 
said analog circuit becomes min is included. Said mass production phase is the manufacture approach of 
semiconductor integrated circuit equipment including the process which forms said two or more phase 
shift components where said discovered phase shift component is further fixed so that it can be activated 
as what shifts relatively the phase of said 1st and 2nd clock signals. 



[Translation done ] 
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